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(54) Title of the invention: Fault detection system 
(57) Abstract: 

Problem to be solved: To provide a system which is 
suitably applied to exchange diagnostic service, can 
shorten the time needed to specify the cause of a fault 
when the fault is detected, and is handled without 
referring to a manual. 

Solution: Fault information is displayed as a message on 
a maintenance console and can be heard in detail from a 
terminal that an exchange accommodates by providing a 
diagnosing means which detects an exchange fault, a 
fault logging output means which outputs the detection 
result to the maintenance console, and a voice message 
output means which stores voice messages prepared by 
fault logging in a storage part and outputs the voice 
message corresponding to an output indication to a 
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communication channel. In a suitable example, the fault 
logging is swept on the maintenance console and further 
information for fault cause specification which is 
entered into a construction maintenance manual is 
recorded in a voice device, so that an exchange service 
engineer can listen to voice information through an 
arbitrary terminal (teleph 1 set). 

[Claims] 

[Claim 1] A fault detection method including: a 
diagnosis means that detects an exchange fault. An 
obstacle logging output means that outputs a detected 
result to a maintenance console. A voice message output 
means that outputs a voice message that gives a voice 
message prepared for every obstacle logging to a 
storage part and corresponds with output instruction to a 
speech path. 

[Claim 2] The fault detection method according to claim 
1 characterized by that the details of fault information 
can be heard from this terminal for by outputting a voice 
message to a terminal accommodated in the switchboard 
concerned. While the above mentioned voice message 
output means is a means to output to a terminal 
accommodated in a switchboard and outputting fault 
information as a display message of a maintenance 
console. 

[Claim 3] The fault detection method according to claim 
1 or claim 2 characterized by that it not only outputs 
obstacle logging to a maintenance console, but the 
above mentioned voice message that is the information 
preliminary recorded as an additional message of 
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obstacle logging in an audio station is outputted, so that 
a switchboard maintenance man can hear the speech 
information concerned from arbitrary terminals when an 
exchange fault is detected. 

[Claim 4] The fault detection method according to 
claims 1-3 characterized by that the above mentioned 
voice message information for fault cause specification 
indicated in a manual. 

[Claim 5] The fault detection method according to claim 
1 - claim 4 with which an output of a voice message by 
the above mentioned voice message output means is 
characterized by that is outputted through an ACT 
system of another side when an object of diagnosis by 
the above mentioned diagnosis means is 1 SBY system 
of this system, a switchboard has duplex system. 

[Detailed description of the invention] 

[0001] 

[Field of the invention] In this invention, it is related 
with service of the switchboard diagnostic program in a 
private branch exchange or a key telephl set. Thus, in 
more detail, it applies to this switchboard diagnosing 
service and is related with a suitable fault detection 
method. 

[0002] 

[The background of an invention and object of the 
invention] Conventionally, when maintaining (or 
examination) a switchboard, the detection of an 
exchange fault can use the diagnostic program of a 
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switchboard and can be carried out by starting and 
performing this at the time of diagnosis. 

[0003] In such case, a man machine interface with a 
switchboard maintenance man is taken with the 
maintenance console connected to the switchboard, the 
error log that the diagnostic program detected with this 
interface is displayed on a maintenance console screen 
at the time of a fault occurrence, and it judges indicating 
a fault part and a fault cause. 

[0004] ( 1) When a diagnostic program detects an 
exchange fault in such switchboard diagnosis, a display 
on a maintenance console screen can be made to 
perform, but it may be able to be hard to specify a cause 
only by obstacle logging of a diagnostic program easily. 
Thus, specification of a cause cannot be performed or it 
is difficult, it is necessary to check for specification of a 
fault cause with reference to a manual, a switchboard 
maintenance man must check a construction 
maintenance manual, and an unfamiliar switchboard 
maintenance man has a possibility of spending many 
hours on specification of a cause. 

[0005] (2) This kind of construction maintenance 
manual tends to become a thing also with that huge 
amount of description contents that has many pages 
generally. Thus, especially in the case of an unfamiliar 
switchboard maintenance man, in the work that refers to 
a vast quantity of such manuals, the time concerning 
until a fault cause is specified may become very long. 
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[0006] (3) Although a switchboard maintenance man is 
possessing the manual concerned in switchboard 
diagnosing service preliminary in preparation for the 
necessity for the case where the above construction 
service manuals are referred to, on the other hand, 

when the fault cause in an error log cannot be specified 
by the case where the construction maintenance manual 
is not possessed, as a result of specification of the fault 
cause that refers to a manual also becoming impossible, 
the case where it is hard to respond to such a scene, for 
example, cannot be coped with within the day is 
considered too. 

[0007] (4) Thus, it is desirable that the time which fault 
cause specification takes is short and ends when an 
exchange fault is detected. It is desirable that reduction 
of time for not possessing a vast quantity of manuals to 
be also able to respond, and spend on specification of a 
fault cause even if it does not refer to a construction 
maintenance manual can also be aimed at again. 

[0008] This invention is applied to switchboard 
diagnosing service, is preferred, and even when 
specification of a cause, cannot be easily performed 
from the display of the maintenance console screen at 
the time of failure detection, it will enable it to aim at 
shortening of the time that fault cause specification 
takes. Even if it does not refer to construction 
maintenance manual, not possessing a vast quantity of 
manuals can also respond, and this can be realized. 



[0009] 

[Means for solving the problem] The following fault 
detection method is provided according to this 
invention. It is characterized by this invention including 
the following: a diagnosis means that detects an 
exchange fault, an obstacle logging output means that 
outputs a detected result to a maintenance console, a 
voice message output means that outputs a voice 
message that gives a voice message prepared for every 
obstacle logging to a storage part and corresponds with 
output instruction to a speech path. 

[0010] 

While the above mentioned voice message output 
means is a means to output to a terminal accommodated 
in a switchboard and outputting fault information as a 
display message of a maintenance console, by 
outputting a voice message to a terminal accommodated 
in the switchboard concerned, details of fault 
information can be heard from this terminal. The above 
mentioned voice message is the information preliminary 
recorded as an additional message of obstacle logging in 
an audio station, when an exchange fault is detected, it 
not only outputs obstacle logging to a maintenance 
console, but it outputs so that a switchboard 
maintenance man can hear the speech information 
concerned from arbitrary terminals. The above 
mentioned voice message of information for fault cause 
specification indicated in a manual. A switchboard has 
duplex system and when an object of diagnosis by the 
above mentioned diagnosis means is 1 SBY system of 
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this system, an output of a voice message by the above 
mentioned voice message output means is outputted 
through an ACT system of another side. 

[0011] 

[Effect of the invention] According to this invention, 
offer can do a thing suitable as switchboard diagnosing 
service in a private branch exchange or a key teleph 1 
set, for example, without referring to a manual like 
before, when specification of the fault cause from 
obstacle logging is not completed, it can respond, even 
when can inform supplementary explanation of obstacle 
logging to those who are engaged in maintenance of a 
switchboard in a voice message, and reduction of time 
to spend on specification of a fault cause can be aimed 
at, and it obtains with the person lhat does not possess a 
manual. In this invention, when a diagnostic program 
detects an exchange fault, it not only outputs obstacle 
logging to a maintenance console, but, it is possible to 
output the voice message information for the fault cause 
specification conventionally indicated to the 
construction service manual, and the time that can also 
attain paperless issue of a vast quantity of manuals and 
fault cause specification takes so that outputting to the 
terminal accommodated in the switchboard is possible 
can also be shortened. 

[0012] 

[Embodiment of the invention] Next, an embodiment of 
the invention is described based on a drawing. Drawing 
1 - drawing 4 show 1 example of this invention, and 
drawing 1 is a block diagram at the time of applying to 



7 



the duplex system of a switchboard, the flow chart with 
which drawing 2 shows the flow of processing of a SBY 
(stand-by) system diagnostic program, Drawing 3 is a 
flow chart that shows the flow of processing of an ACT 
(active) system exchange program, and drawing 4 
shows the contents of the voice message management 
table corresponding to an error number. 

[0013] In drawing 1, 100 (0) 0 device part (0 system), 
100 (1)1 device part (1 system), with a duplicate 
configuration (redundant configuration), it possesses 
also the element that corresponds respectively. 

[0014] In each of each system, the basic constitution of 
the duplex system of a switchboard like a graphic 
display, 1 (0) 0 CPU system, 1(1)1 CPU system, 3 (0) 
0 program part system, 3(1)1 program part system, 5 
(0) 0 a storage part system, 5(1) 1 a storage part system, 
7 (0) 0 an audio station system, 7(1) 1 an audio station 
system, 9 (0) 0 Control part between system, 9(1)1 
Control part between system, 1 1 (0) 0 system-line 
control part, 11 (1) 1 system- line control part, 13 (0) 0 
I/O control unit system, 13 (1) 1 I/O control unit system. 

[0015] A system consist of the terminal 30 connected to 
the switchboard via the line package 20, and the 
maintenance console 40 like a graphic display besides 
the above mentioned element. Although the 
maintenance console 40 has shown the example 
connected to the input output control part 13(1)1 
system here in the example of a graphic display, the 0 
system side can connect with the input output control 
part 13 (0) side. 
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[0016] In each of 0 system and 1 system, among the 
above mentioned element, 0 system program part 3 (0) , 
1 system program part 3 (1), as program parts that have 
an exchange program and a diagnostic program, 9 (0) 0 
Control part between system, 9(1)1 Control part 
between system, as a control part that controls between 
the systems of a duplicate configuration, 0 system-line 
control part 1 1 (0) and 1 system-line control part 11 (1), 
it can constitute as a control part that performs 
communications controL 0 system CPU1 (0) and 1 
system CPU1 (1) are CPU that can manage the whole 
control of a system, respectively. 

[0017] As a program in the above mentioned program 
part in this example, a program as shows each example 
on drawing 2 and drawing 3 with a flow chart is stored 
and used. It can have 3 (0) 0 program part system and 3 
(1)1 program part system and composition that has this 
SB Y system diagnostic program and an ACT system 
exchange program. 

[0018]In this example composition, the diagnosis means 
that detects an exchange fault by being in charge of 
maintenance of the switchboard by a switchboard 
maintenance man, it can constitute including the 
diagnostic result judging process performed by CPU1 
according to this program parts 3 and its stored 
program, the obstacle logging output means that outputs 
the detected result to the maintenance console 40 can be 
constituted including the logging information output 
process and the input appearance control part 13 that are 
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similarly performed by CPU1 according to the program 
parts 3 and its stored program. 

[0019] In this example, further not only in the display 
message to the maintenance console 40 at the time of 
failure detection, a switchboard maintenance man gives 
the voice message prepared for every obstacle logging 
to a storage part to enable it to hear fault information as 
speech information and makes the voice message output 
means that outputs a voice message applicable with 
output instruction to a speech path provide. 

[0020] As this example system is shown in drawing 1 , 
the above mentioned audio station 7 (0) and 7(1) are 
provided and constituted. 

The audio station 7(1) can be constituted 1 system 0 
system here as the audio station 7 (0) and an audio 
station that accumulated the additional message of 
obstacle logging. In addition, in this example to the 
stored program of the program part 3, when the 
processing that outputs a voice message is also 
incorporated and an exchange fault is detected by a 
diagnostic program, CPU 1 is made to also perform the 
voice message output process controlled to output the 
voice message applicable to the arbitrary terminals 
(telephone) accommodated in the switchboard using the 
information on an audio station. In this case, state as the 
terminal 30 connected to the switchboard like previous 
statement and the terminal 30 (telephone) concerned in 
drawing 1 , it can use advantageously as arbitrary 
terminals (telephone) accommodated in the above 
mentioned switchboard, and, thus, the switchboard 
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maintenance man can hear the details of fault 
information from the terminal 30 concerned in this way. 
[0021] A voice message can be preferably made into the 
information for the fault cause specification indicated to 
the construction service manual here, In this case, the 
information for the fault cause specification indicated to 
the construction service manual can record this to an 
audio station preliminary. If it does in this way, in order 
to solve the specification beginning problem of (1) - (4), 
the diagnostic program that detected the exchange fault, 
the switchboard diagnosing service that arbitrary 
terminals (telephone) to a switchboard maintenance man 
can hear as speech information that it is suitably 
realizable. That recorded the information for the fault 
cause specification indicated in obstacle logging to the 
maintenance console at the construction service manual 
to the audio station. 

[0022] Next, with reference to drawing 2 or subsequent 
ones, it explains in details. In this exchange system, if it 
is under operation by the 0 system ACT and diagnosis 
of the 1 system SBY will work by the 1 system ACT 
again, when diagnosis of the 0 system SBY can be 
performed and it will diagnose a both system, a system 
is switched and performed. 

[0023] It is a flow chart in SBY which is shown on 
drawing 2, and it is a flow chart in ACT that is shown 
on drawing 3, 0 system of the duplicate configurations 
is working by an ACT state, and it is explained as an 
example in case the object in the case of 1 system of 
another side passing a SBY state thus, and a 
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switchboard maintenance man passing the maintenance 
console 40, and carrying out switchboard diagnosis is 1 
system side. 

[0024] Here the SBY system diagnostic program of the 
contents of processing of drawing 2 also including the 
voice message output requirement processing to the 0 
system side (ACT system side) specifically, it is the 
above mentioned diagnostic program of drawing 1 that 
the program part 3(1) side has 1 system, the ACT 
system exchange program that has talk path connection 
and the voice data output process of the contents of 
processing of drawing 3, i.e., a circuit, may be the above 
mentioned exchange program of drawing 1 by the side 
of 0 systems in operating status (operation state) that the 
program part 3 (0) side has 0 system actually . 

[0025] In drawing 2, this SBY system diagnostic 
program, the processing that starts the main part of a 
diagnostic program from the command line of a 
maintenance console (SI 01), the output process (SI 02) 
of an initial menu, the processing that chooses arbitrary 
diagnostic programs from an initial menu, and is started 
(SI 03), check processing whether to have completed the 
output of a voice message (SI 04), the processing that 
outputs the logging information of the obstacle that 
check-processing of whether it is normal the diagnostic 
result (SI 05) and was detected to a maintenance console 
(SI 06), the processing that extracts the management 
number of the voice message corresponding to obstacle 
logging information (SI 07). 
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The processing that performs the output requirement of 
a voice message to the exchange program of 0 system 
(SI 08), the completion waiting of an output of a voice 
message, consist of processing (Sill) that outputs 
check processing (SI 10) whether to have processed and 
(S 1 09) completed, and the message of a normal result to 
a maintenance console. On the other hand, in the ACT 
system exchange program of drawing 3, the output 
requirement of a voice message, check processing 
whether to have received or not (S201) -> the talk path 
of a circuit accommodated. The processing to connect 
(S202) -> check processing of the completion of an 
output process (S203) -> voice data output of the voice 
data applicable to voice message number (S204)-> the 
procedure that consists of a processing (S205) -> 
waiting state that outputs the output complete 
information of a voice message to the diagnostic 
program of 1 system, it is possible has branching to 
other processing. 

[0026] 

When carrying out switchboard diagnosis, first, as 
shown in drawing 2, a switchboard maintenance man 
gives directions from the maintenance console 40, so 
that the diagnostic program of the program parts 3(1) 
may be started 1 system from the command line of the 
maintenance console 40 (S 101). Composition that is 
prepared for diagnosis of the circumference of the 
control part of a switchboard or a circuit can be used for 
a diagnostic program here, thus, more than 1 are 
prepared in such case, in the console screen top a 
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switchboard maintenance man chooses from the initial 
menu of the maintenance console 40 the program 
considered to be necessity after the output (SI 02) of an 
initial menu (SI 03). 

[0027] When the output of a voice message is denial, 
the answer of the check (S 1 04) of whether to have 
completed, while returning a procedure to the 
processing SI 02, when an answer is affirmation, it 
advances processing and supervises the diagnostic result 
of the started diagnostic program (SI 05). To outputting 
the message of a normal result to the maintenance 
console 40 (S 1 1 1 ) and returning to the processing S 1 0 1 , 
when a diagnostic result is normal, if a diagnostic result 
is not normal, the voice message preliminary prepared 
for every obstacle logging with outputting to a speech 
path according to the following processing, it not only 
outputs obstacle logging to the maintenance console 40 
as a detected result, but it makes a switchboard 
maintenance man hear in addition to making fault 
information into the display message of the maintenance 
console 40 from the terminal 30 accommodated in the 
switchboard the details of fault information. 

[0028] That is, if there is a problem in the test result of 
the started diagnostic program, while outputting the 
detected error log (SI 06) (the information on the 
detected obstacle is outputted to the maintenance 
console 40), a voice message number is extracted from 
the voice message management table of drawing 4 
(SI 07). 
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As shown in drawing 4, while an error number is 
preliminary given according to each detection result, 
with the voice message management table 50 
corresponding to an error number, the voice message 
number is preliminary set up as voice message number 
information to these error numbers. The error number 0, 
the voice message number 01 is set up as voice message 
number information, the following is the same error 
number 2 and the voice message number is set up like 
the graphic display to error number n, respectively. 
These voice message numbers 01 and 02 and obstacle 
logging, it can use as number information applied in the 
case of the output (drawing 3 S203) of the voice data 
applicable to the voice message number as a voice 
message prepared by carrying out memory (sound 
recording). 

[0029] A corresponding voice message number is 
extracted from the voice message management table of 
drawing 4 in this way, namely, the management number 
of the voice message corresponding to obstacle logging 
information is extracted, in operation of voice message, 
the output requirement and voice message number of a 
voice message are notified via the control part 9 
between systems (0), and 9 (1) to the exchange program 
(drawing 3) of the 0 system ACT in order to make it 
output to a speech path by a side 0 system (ACT 
system) (SI 08). After notifying, the program side of 
drawing 2 will be in the state waiting for the completion 
of an output of a voice message and will go into a 
waiting state (SI 09). 
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[0030] On the other hand, the exchange program of the 
0 system ACT that received the notice, as shown in the 
flow chart of drawing 3, the output requirement of the 
voice message was received pass that check (S201) , the 
talk path of a circuit accommodated in the maximum is 
connected (S203), and the voice data applicable to a 
voice message number is outputted to a speech path 
(S204). Voice data records a priori the information for 
the fault cause specification indicated to the 
construction service manual here in an audio station (0 
system audio station 7 (0)). Thus, as supplementary 
explanation of obstacle logging, this information is 
given by the switchboard maintenance man as a voice 
message, and the speech information concerned can be 
heard from the above mentioned terminal 30 (telephone) 
accommodated in the switchboard in this case. 

[0031] After supervising whether it is the completion of 
a voice data output by the processing S204 and 
outputting a voice message, a talk path is cut and the 
output complete information of a voice message is 
notified to the SBY via the control part 9 between 
systems (0), and 1 system 9 (1) (S205). 

[0032] The diagnostic program in the waiting state 
(SI 09, 1 10) of the 1 system SBY that returned to 
drawing 2 and received the completion notification 
outputs an examination completion message and serves 
as the completion of test. 

[0033] According to the above mentioned composition, 
obstacle logging to the maintenance console 40, the 
switchboard diagnosing service it can be heard from the 
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terminal 30 (telephone) that the information preliminary 
recorded for the fault cause specification the 
switchboard maintenance man was indicated to be to 
speech information, i.e., a construction service manual, 
is realizable. Thus, without referring to a manual like 
before, when specification of the fault cause from 
obstacle logging is not completed, since supplementary 
explanation of obstacle logging can be informed to a 
switchboard maintenance man in a voice message, time 
to spend on specification of a fault cause can be 
reduced. Thus, when the fault cause in an error log 
cannot be specified by the case where the construction 
maintenance manual is not possessed like previous 
statement again, the case where it cannot be coped with 
within the day is considered too, but management 
becomes possible even when the construction 
maintenance manual is not possessed. 

[0034] As mentioned above, it is possible for shortening 
of the time that fault cause specification takes to be 
aimed at even when specification of a cause, etc. cannot 
be easily performed from the display of the screen of the 
maintenance console 40 at the time of failure detection 
according to this example method, even if it does not 
refer to a construction maintenance manual, not 
possessing a vast quantity of manuals can also respond, 
it becomes advantageous solution also from a viewpoint 
of consideration matter ( 1) - (4) of the specification 
beginning, when a diagnostic program detects an 
exchange fault, conventionally it not only outputs 
obstacle logging to the maintenance console 40, but, the 
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time of reproducing that voice message of the 
information for the fault cause specification indicated to 
the construction service manual, and can also attain 
paperless issue of a vast quantity of manuals by forming 
a means to output to the terminal 30 accommodated in 
the switchboard, and fault cause specification takes can 
also be shortened. 

[0035] This invention is not limited to the mode of the 
above operation. For example, since diagnosis of the 0 
system SBY can be performed if it is under operation by 
the 1 system ACT, drawing 2, 3 show an example of 
diagnosis of the 1 system SBY in the case of being 
under operation by the 0 system ACT, it cannot be 
overemphasized that this invention is applicable also in 
such a case. About the program that can carry out 
according to the above mentioned processing also in this 
case, and the program parts of each system in that case. 
«0 Exchange program of a system» in the processing 
SI 08 of drawing 2 should just be a thing of the contents 
for which « 1 exchange program of system» and the « 1 
diagnostic program of system» in the processing S206 
of drawing 3 were made into «0 diagnostic program of 
system». 

[0036] The contents indicated above can also be 
regarded as following inventions. 

[0037] [Additional remark paragraph 1] The diagnosis 
means that detects an exchange fault, and the obstacle 
logging output means that outputs the detected result to 
a maintenance console, by establishing the voice 
message output means that outputs the voice message 
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that gives the voice message prepared for every obstacle 
logging to a storage part, and corresponds with output 
instruction to a speech path. Obstacle information 
display message of the maintenance console the 
obstacle detection system that can hear obstacle 
information in detail from the terminal that has been 
accommodated in the switchboard. 

[0038] [Additional remark paragraph 2] The diagnostic 
program that was provided with the program provided 
for use of diagnosis of a switchboard and detected the 
exchange fault, that recorded the information for the 
fault cause specification indicated in obstacle logging to 
the maintenance console not only at the construction 
service manual but at the audio station, a method, a 
system or a device of the switchboard diagnosing 
service that a switchboard maintenance man can hear 
from arbitrary terminals (telephone) as speech 
information. 



[Brief description of the drawings] 

[Drawing 1] is a drawing showing 1 example of this 
invention and showing an example (basic constitution) 
of the duplex system of the switchboard that can apply 
this invention. 

[Drawing 2] is a flow chart applicable in the example 
that shows an example of the flow of processing of a 
SBY system diagnostic program. 
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[Drawing 3]t is a flow chart that shows an example of 
the flow of processing of an ACT system exchange 
program. 

[Drawing 4] is a drawing showing an example of the 
voice message management table corresponding to an 
error number. 

[Description] 

1 (0) 0 CPU system 

I (1) 1 CPU system 

3 (0) 0 program part system 

3 (1) 1 program part system 

5 (0) 0 a storage part system 

5 (1) 1 a storage part system 

7 (0) 0 an audio station system 

7 (1) 1 an audio station system 

9 (0) 0 Control part between system 

9 (1) 1 Control part between system 

I I (0) 0 system line control part 
11 (1) 1 system line control part 
13 (0) 0 I/O control unit system 
13 (1) 1 I/O control unit system 
20 Line package 

30 Terminal (telephone) 

40 Maintenance console 

50 Voice message management table 

100 (0) 0 device part system 

100 (1) 1 device part system 
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Drawing 1 Drawing 3 
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